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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device and a 
method of manufacturing such a semiconductor device which has high 
reliability obtained from stress relief and the like and which can reduce 
the number of process steps and the equipment cost, and whose 
manufacturing cost is low. 



SOLUTION: A low elastic modulus layer 20 is provided on the main 
surface of a semiconductor substrate 10, the layer 20 having an 
opening for an electrode region where an element electrode is arranged. 
Lands 32 serving as external electrodes are provided on the layer 20, 
and a metal wiring pattern 33 integrating wires 31 for connecting pads 
30 on the element electrode to the lands 32 is formed. A solder resist 
film 50 having an opening for part of each land 32 is formed, and a 
metal ball 40 is provided on each land 32 in the opening. The layer 20 
absorbs stresses such as thermal stress accompanying the heating and 
cooling of the semiconductor device, so that breakage of the wires 31 
can be prevented. 




LEGAL STATUS 

[Date of request for examination] 18.04.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



1 / 1 



ni /n'3 /no ^ofr 1 1 .oo 



(USPTO) 



(19) B*H!|#ffJt (JP) 



<12> ^ ^ il# $g (A) 



#11^11-54649 



(51) Intel.' 
HO 1 L 23/12 



F I 

H 0 1 L 23/12 



USEMf:* lf*JS®Scl7 OL (^12 H) 



(21)WH»# 


<$H¥10-69675 


(TDtBSA 


000005843 












(22)m^B 


jp^Kio^dggs) 3fli9B 












(72)^M# 






(3i)«5t«i*gg»^ 


#M79- 148860 




;*:ISfl^iifm*^Bjii 




(32)«5feB 


¥ 9 (1997) 6 ^60 








(33)ffi^lS^!gB 


(JP) 












































;*:Efl^iiSti*#irri1 


















(74)f^A 

















(54) ^mco^mi ^m^mm^^rf^<D9m:^m 

(57) [glii*)] 

X 0;^)^J^fiK^nTiDD, -^WW □ l^co^ > K 3 2 

5 t^^K^nxii-g), 




(2) 



1-54649 



±mm^mm(D±t}^i^±m^i±i$im(D±\zm-Dxmm&d 
izmEi-^ntci^iMMmmt. 

[Stalls] W*J^lfa®roiJi##:Sa»C*3i.iT, 

(Di^mi^mm\zi2\,^T. 
z. t^wmt-r^^^m^^mm, 

iJ-^i^j: < <h fe -SB ^ S as ^ -a- -5> 53 □ i ^ e, (cii ^ , 

mnm<D'Mi< L-h~^ai±\zwin'brix\^^^z.h^i^ 

T. 

T, • 

'bnrcmn^^^\z^ioms^^nx\^^^z:t^w^tr 



m(D^mw^m.\zii\,^x. 

±'^^mwmwL(D±.\z±.tm'i-mm(D±-f3^moi,x^ 

±IB»tt^^^(i, ±BB/t'V->-^-->3 >I^C3±trjgfiES 

c»*^ 1 1 ] ^m^m^iim^mwmT\zmm.m\z 
t^^^n^m'^mmii^m-t^^mwmwL±.\z. mm'^ 
mMz^*)m^^n^^'&i^m^m^-r^w. i coia 

±IB#ttft:S© -5 ■6±IB«'^llffic75±:;&{3{4a-r-5ffli^ 
±bB M □ IC ii ai L T V i § ^T^;^ © ±75^ ±tB#tt#: 

o:)9vnmmt \.xmmt^^mmum^mm.-t^'mi(D 
T.nt^^mxx\,^^^mw^m.(Dm^-)stk. 

m\z^^^x. 
m^^xnti.t>n.. 

±MW,'i(OJLU(Dmz. ±tB'^7XA^i^^#:5^-yyft}c 

itn^m 1 3 ] M*:^ 1 1 mm<n^mwmm.o:>mm.-ij 

±IBII 1 COIfSCDfSfC, 'yj^)\^^^^^=}->y-/%\zmKi 

izmmo^m#:^m(Dm7&:^mzii\^^x. 

±IBm2 0XST'ti. ±IB#tt#:gCD3^±lBMPgK# 

[»*IS15] iS^Iil 1~1 4©5-feV5-rn*''l-p 
fCfB«CDiii«#:gM©|@ii:^^£{Ci5l,>T. 

ft. 



(3) 



WmW-l 1 -54 6 4 9 



6 ] smm 1 1 x« 1 5 \z^m(D^^mi$& 

[»*3ii7] gs^:^i~3<D5-^t5-rn*''it?(cia 
m.(^^mi*^mm(Dmm^mzii\^^x. 
±mm 3 <Di:mo:>mz. ±$mimmizm.m.&inzmw^ 

SLT. ±$^^mi^mm(D^s^m£^T.m^-^'E>izm 

[0 0 0 1] 

f^mm,^m^mizmm-^ri^^mi$mmmmm^\Hm. 
m:fy^pjmtt^mi^&m.^jiz:^t(Dmm:^m\zm-r^h<D 

[0 0 0 2] 

7"— y$:^iJfflLfc/iBGA (y'-firp • ;}^— • ^'J 
K-TU-r). (!NpSsFO 6 - 5 0 4 4 0 8-^) il^o^t 

[0 0 0 3] £AT, iJe*rowBGAtP?«n^¥^#:g 

[0 0 0 4] mi ott« u^<Dn-BQAtmtfi^'=^m 

#:SB^^-rKffBElTfe-5. 010 tiJl-iT, 1 0 1 H 

vzfio i±{'jpfiS;$nfc^tJ:tt->-htt®SBaiHiss-> 

1 0 3«iii»^?^-y7'l 0 1 tia^lHlSSv'-h 1 
0 2 iOTrB1^c^^ffir^ U?^t^*^/=£<i;5P14Wf4, 1 0 4 

lisa^sro-gut^jc^gu^i-ij- h\ 1 0 ^\t.^m»^"j 

T'l 0 1 l*)<7)^»#:|gTlClia65tCC»^C7i?oTt^.5m^ 
mil, 10 6 «iS^lH|gS->- h 1 0 2 C7)SM±lCJ^fiE$ 

[0 0 0 5] nm\Z7r^-r^t\Z. fi£*CDM BGAtPf 
naii^^##:fefitt, ii£##:g^->7'l 0 l±tC{S#tt^« 
ili^U 0 S^r^bTlB^lHlESv-h 1 0 2*Sj^^$nfc1i 

jg^#LT*o, ¥^«#:5^->:/i 0 1 ^(Dm'f-nmi o 
5 tia^mss V— K 1 0 2 ±cDaffiroaffi i o 6 i^^, 

[0 0 0 6] ±iB«e*o^«#:-gtt<Dm3g:;&ffi(c 



[0 0 0 7] ^T, ^ie#:5"<y >^1 0 l±t, <g;#tt^ 
mA 1 0 3 ^:/M.Ti^«:ttv— H^WE^IhiSSv'- h 1 
0 2^ig^-ri>, :1CDE«I|eI8S->- h 1 0 2ttF^gKfcE 

^/'•^3'->{;s^$n-2>mffii 0 6*ti2tt6n, set 
1 0 e^^^-sE^i-'j-K 1 0 Atmux^'^^m'Atti 

oTl^S. CW«^<Dfi3Ptt*«*SH 0 3«, 
[0 0 0 8 ] rXABj (x— y • Np^-l'T^-y 

m^f^^i-Y 1 0 4 is^miii 0 5 <&«a«)tjgsfr 

[0 0 0 9 ] ffi^^-^, ;i<^J:3^ii^^ft:gS05lijgS> 

hi 0 2 <D±.\z—A7tm\zmiSL-^n^^^<nmm i o e 

[0 0 10] 

ft, 

[ 0 0 1 1 ] ^ 1 tc, ±m^iit^(D^mi^mmxii, $> <b 
•Mummi^t^o sfc, E*aiHiss->- 1> i o 2 g#:7!)S 

iSffiT^-S. S6(C. #^#:5^->'7'l 0 1 ^#t4 
^^i|6H 0 3 $:^M.Tia^lHlgSv- h 1 0 2 ^\k^-t^V^ 

^. ^i^mz^mw-&m.<Dm^::ixvtim<-o< t\^^o 

[0012] m 2 (c, ^^mfig 1 0 5 tmm^^iy- V 

\zm.mmu(r)mm.(Dm'^\z\t. as^j-u- k 1 0 4roiig^ 
p^^*^/h$<7io, }^«7)j©^b^tvifcje)*^miii 0 

< o < t fttci^^^rofflSttir feS u 11 i 5 r»lli*«* 

..[0 0 1 3] S3('. :iOj;-5;^d:#Ji#:gg«, 
±, ifi^ft^'-y/l 0 l*fj7X/N*ie,«)i3ai$tlfc^T 

m^niitmfiXt^ z. t:^^X'tTi^^rzi!biz. {fm<Dm^\± 
s:ir^:k^mMmtf3:^x^^^, 

[0 0 14] *^BJ«±ffit¥*0|glSHSr)B^fe-r-2>fcro 

CI <h -S) o 



(4) 



^m¥l 1-54 64 9 



CO 0 1 5] 

gajcM-r^^at, immi i~i 7\zmm$nT\,^ 
[0 0 16] :^^BM(D&:^mf£^mi^mmit. a^^mi 

B(D±izm.-Di:mmm\zmBS.^rLrc^mmmmt. ±ia 

[0 0 17] :infCctt9, Ptt^ji©±(c^Mi2^ScD 

[0 0 1 8] -^LT. m^mmiz-DUfi^^^mmmmA^ 
i^sm±\zmmLrci±mmt:/-^i$'-->if-r^z.tiz^ 

XS *3 -5 ei5:5i- U — K <fc «^ fliffi t ^ I^JE« J: 0 S 
[0 0 19] LA^h. ^mi$mm^Ox.^\<D^^X'$,-z, 

[0 0 2 0] ±nz^mi^mmizidn^±m^m'(^&m 
it. m^m 2 izim^nxt^^^^o \z'yji/\^mx'$>-D 

[0 0 2 1] ±Bimm#&miziii>f^±mwiii$m<Do 

[0 0 2 2] c:tie,©ti-rn;5MCj; 0, ^Si 
a? tc :^ # ;^£^ 4" :'3 <D E|J Jn^^lHliS $ n -5 O T , 



[0 0 2 3] if*^6{CfB«$nTt/i^J;^(c. 

mwmm.\z:^{,^T. ±Mi^m^mm^mz) ^oizm^^ 

< <t t) -gBco± tig nx -5 d t *w * b ti. 

[0 0 2 4] cinfcio: ^sie^gchv-y-*- . jj^-h- 
[0 0 2 5] ±fB¥^^|JgMtci3tt^±gEHSBmSS^ 

-t^^oizm^ibnrc^m^-Mz^K)mss.Lxt>^\,-> 
[0 0 2 6] ^fc. mj^m9iztm^nx\,^i>^o\z. 

ffiSM® H p 1*1 S tH L T -5 ±BE^1-a5Sffi® < t 

[0 0 2 7] M^isi 0(cte®^nTti^=t5{c> ±te 
m<D±yj^maLxmis,^ti. ^mi^m'p^um-r^tz 

[0 0 2 8] ^nfCcfcO, J;0fs«tt(©ii5Viit^#^^H 

[0 0 2 9] :^mM<D^mi^&m<Dmm:^m\t. m^m 

± t ffi^tt^f ^ tC J: 13 ^fig ^ tl-S S^tt^:^ ^ Jg^-r -5^ 

itmr^mmimmmizm^i.x±9im^mm^mm^ 
a^^©BgpgB*?jg^$n>tss±ic±tBBgpa5{c^aib 

•r ^^KiB«IS$r Jgfig-r 3 ©IS t 
[0 0 3 0] d«;^ft(3J:0. ¥#^^Sffi±tlt«bfc 

*^^^m^mm^^^mm^h^iibx~wmi:zmis,T^ 

^<D^^mi^mm(D^mxmiz^{-f^^^^j - \i tm^m 
'^t^mi£m\z^K)i^mT^xm{tT^wtfs.^. cto 



(5) 



O^m^l 1 -5 4 6 4 9 



[0 0 3 1 ] MsfJ^l 2(CfEffi$nTV>^ck'5{C, ±|5 

^m^mm<Dmm:^mz^i^x. ±iB^i~si3rois 

-S IS ^ ^ e, fctt^ ^ ^ i ^ L 

[0 0 3 2] ^l®:&r£{Cj;tD. T^tC^J-fiJ^tT-SmfOT 

[0 0 3 3] |»:^^1 3{C|B«^nTI.^^J;'5tC, ±12 

±fim 1 ~ll3(75IS^5^-y7'ttffi®#»#:S«$:ffll'i 
[0 0 3 4] ii^lil 4fClB«$tlTt^-5<i:e>fC, ±13 

^mi^m^<Dmmiz$:tLxm^4Ltc<^zfmzm^ 

[0 0 3 5] '<75:5ffi(C<J; I0« Slr^^cDiJ>;^£Umffl14<^ 

[0 0 3 6] li^^l 5{CfefK$nTli'5cfc5lC, ±K 

(C. ±tB^1.g|5m®©'>;^c< <hfc-S|5$r|5^<±aB^SiB^ 
H S 5 fli ^ }i?fi£-r ^ $r $ (C ^ A -5 ;i t *t$f 

[0 0 3 7] :i(D:^m\z^D. i-i/v^mt^mmmi^m 
[0 0 3 8] m^mi 6izmm^nx^^hJ:o<,z. ±fB 

¥®fr-^M(Oi3ia:;^te(3*5l^T< ±gEifePi2ISg(D±fB 
nSB® ® CD ± # M f -5 X @ ^ ^? (C (i A 

[0 0 3 9] dW^rffifCctO. ^P7)^-;U<&flJffl LT-e 

it*- • n'^- \^ ±-^(DMm^msbxmmizmj.o utA^x 
^^^m»mmAmfii^n^:itiztj.^. 
[0 0 4 0] m^mi 7iz$im-snx<^^^^o\z. mM 

IB 1 ~ 3 CD -5 i^i-rn*^ 1 -^icIB^WiiiJSi^rgBcD^ji 

:^mzi5\,^x. ±tBm3©iiicpm(c. ±lB^1-a5m^llr 

#:»«cD±{C|gBbT, ±f2¥^@#:Stt(Dl^3E<&fT?^ca 
xe ^ 5 -5 d i: T ^ -5 . 

[0 0 4 1] c<D:;&ffi(cJ;0, »\ii^m\z^^x. i^^ 
CD 1^ (cnSBm® L T^HSB^H t ijn*^ -5 ^ KIX 

[0 0 4 2] 



[0 0 4 3] (^1 (D^mmm) *-r. *^bj©b i <d 

•5, mi\t, :$^^mmm^z^n•}^^^mi^&m.^v}ly— 
u-y:^hmco-^^mavx^-r^mmx$>'o. m2\t 
^mMmwnzm^^mi$:mm.<DWimm. ms u) ~ 

(e) RZ^m4 (a) ~ (d) tt**i(fiJ^^l:*3t-J-5iji 

»#gBcD$sjixs^^-r»f®iaTS5. 

[0 0 4 4] |gi*3itXE12{C*5liT, 10«h5>>? 

^l*iaBfC*-r-5^5I#:Sffi-r^^. ;iCD^|^«#:»Sl 0 

n7t5'<i':?'tt^T^oTfc<±:t/5, d 1 0 CD 
^®<D-gB (^MIBSfflJ®) fCfS, ¥^#:SSl 0(D* 
"f-mmi 1 f-^in^n-S/'l-y K 3 0*SEB^nTl'i?)o 

ii^^y':f\z^w\^nx^^^m'^iz\t. ■ecDtf'^gBT^ 

•5, ^I't. ¥*#:SSl 0CD±ffi±(C*3V>T. /l-i-KS 

0 $ nrcm.mmmmm.^w^ < mm cD/h $ 

^. '(Dfi#tt*»2 Ott. K3 O^iJgfig^nXV^ 
OcD±H(CS-5< $yt*t®<S^gBSrWb 
-0*0. ¥^#:SSl 0©±ffi(cSii:-ettfd:< 
^ei:^gB5i-CD»EVK $OJ^^€:WLTV>.&. ffi#14^g2 0 

(Dm\zmn^mn^xiiitiT^rci!b(D^mmmt Lxm 

Hg-r^7>K 3 2;^itgtte>nT*3D, C:(D5>K3 2i: 
/•^y K3 0 tcDrBT^J^^T^^Rie^S l*tifttt?.nT 
1^-5. ±12/1 -V K 3 0 ±^JliB®3 1 i:5> K 3 2 ttt 
ll|-cD^Jl«}^^e>;if3, {Jf-a:T^JlE^A^->3 3 
.«fi£LTVi^. ^-LT, ^> K 3 2(D±(C«, ^^m® 

i^^tLxmm-r^^m^^'-)V4 ofj^WL^f^nx^/^^. 

bms 0cDMPgl5(cStiJ-r^5> K 3 2 fC^il/}^ 

-)i^4 o-^m^^ntzmmtti-DX',^^, 

[0 0 4 5] r£^, ^mi$^&W. 1 0(D±ffi(Do-^A-<v K 
3 OJ^^1-0«Si^«//t-y 3 >Bil 2{CJ;-3TS 

ionxi^^, 

[0 0 4 6] :i^^mmm<Di^m»mm\z^^t. Tmt 

tt^i&W^mm2 0CD±tc:^Pi2^3 1 ^igttTl>-5CD 
T. ¥Jeft:SBS:7''J>h»ffi«(D-7-y-'- • 3l<-HcD± 

\zmm-t^mt£iHzii\^^x. ^ma^mmmam • r^m\z 
m^^mums 1 \zmjt-tiUE(Dmtit)^wm-^nxh. 
^mmms nzmt:)^it^ti-fymfa^n^. ^-ox. as 
m&mt£ii\zi5^f^^m^^&3 i(Dm^^m±r^:it 

-5. 

[0 0 4 7] ^Lx. ^mi$:mm(D^m±\z-:kytmz 



K 3 0 1 7 > K 3 2 iimm-r^ z tt^r-^^mi^x'^, 

^ tf fC^fc* JSCT # -5 ^^#:SMT-* -5 o 

[0 0 4 8] bTj^fe, #5g^^Sfii 0±OD*TmSl 1 
.t^BBiOttig^^ (^>K3 2) <i:CDrpl(c!¥*0J;3 

[0 0 4 9] ^MiB^S 1 (i^;^c;5^^5>K3 

0, ±^i^£i»l§»Sr#t-^^M;}f-;i.4 0;5^iE>^^-r'2> 

[0 0 5 0] mz. ^mi^&m i o ©±®±0D«iBB 
[0 0 5 1] c^iT. ^mmmmR-c^mmo^mmmm 

iZi5''-f^{&W^mm2 0<Dm^ii. lO-lSOwmT 
*'5C:<h;^i$f^ LVi, ifc, fi#tt^Ji 2 0 CD#tt* 
(•1r>i:^^) «1 0~2 0 0 0 kg/mm2 CDtSHfcS 
-Srt^WSK. $e>fci 0~1 0 0 0 kg/mm2 

(Dmmiz$i^:zizA^j^K)»^Li\ ^fz, i&w^mm2 

0«^)^5i^«5~2 0 0 ppm/X:(D^miZ$>^:it 
■if)W±[.<. 0~1 0 Oppm/"CcD«BH(cS 

[0 0 5 2] mz. ^nmmm(Di^mi^mm.x<Dmm:^ 

miZ-Dl^X. ms (a) ~ (e) RUm4 (a) ~ 

(d) ^m^i.uA^e,mmr^o ms u) ~ (e) r 

Zfm4 (a) ~ (d) EIlS0t|lI2 
•5, 

[0 0 5 3] ^-r, 03 (a) {C^-rj:5(C< 
«1 OcD±®tc-^tl^*n?g^$tl/c¥2B!^S«l 0©^ 
^mSl 1 t/t-yiy^-->3>mi 2 t<D±{z. ig^tt 
€-^-r-5^^*^*^f$: 10 0 MmggCDjp^J^T^^iJ UXlt 

[0 0 5 4] Uii. **«#Sg^SSIISb/;|^CD}^ 

^^^'^^^t^ti^\,z\tmyt'&mmmAm2 lom^m 

CS|;t«5 0 0«mSST-t)^l,iLlmmSSTfc^li, 
[0 0 5 5] 03 (b) fc^TctdfC. ^j^^n 

fe*saw4iii2 1 \ztiLTm^Lm^t^miknr>x. 



1 1 -5 4 6 4 

mm2o^m^r^, co^^iciJi^T. 
wfT%x\-i.ti<mn.^^^m\.x. w^amzi^^^m^ 
^mm2 0(Dmmm^^. ^mwmmi o<D^m\zn\. 
xmm.x\ii3.<Winm^(r>is.\,^<^xsmz\^xm^t 

■So 

[0 0 5 6] fs.^. ^^^^^-t^^mipii^m. 21tL 
[0 0 5 7] ^fe, ^^<4**-r^»m^^6fK2 l«}g 

^*^^4^$tm-^'&xmmt^'ii'W\t:fi<y^)iAmzi^ 
^^B&^ntc^m^mi^x^mt>f3.\^^o 

7^;i.Attra«g^^^f4i^2 l^^i^aSffasi 0±fcft!;0 
fe^-li, ^^•rs-<tTi^iBttt^^ipfK2 1 two 

[0 0 5 8] ^ ^ (c. mmmmm 2 1 ^«fi£-r-i.«6t^*^ 
n^m^^^m'^\z\t. u-^-^^^x^izj:^mn&^ 

•So 

[0 0 5 9] 'A^Z. 03 (c) {C;^-rj;5(C. ^1^^^:^ 

cyDmx\tMmmtb-D^miz^-oxm^\tm^t)^ 
0. 2 timmma^T i^t^a)±\zm0Si^nrcm^i!)^ 

0. 5 wm8graCu(l;5>6;a:^»ll^gMi 3^Jg^ 

[0 0 6 0] 03 (d) tz^r^oiz. mm^m 
mi 3±\z^:ffm!^^iiUi^xb^mifiL. tt±\ms, 

[0 0 6 1 ] ;^d;*3, ^^X\tp(. y^Uz^X hmi 4 

m-r?>mz^-:^mm^iiui^x h^^i^Tt^^ r^i^mm 
[0 0 6 2]^©^, 03 (e) iz^.rj^z>iz. mmtb 

m^mm 1 5 ^mx\i2 0 Mmsgo/?i5).-eiij?e<,{cfl^ 

[0 0 6 3] ^^tc, 04 (a) \Z7h-t ^o\Z. W^^m 

mi5(Dmis.m. ^-y^upxhrni 4^mmm^r 
-5, 

[0 0 6 4] :k\z. 04 (b) t^-Tcfc^t:, ^l^^Ji 

« 1 3 tmm^mm 1 5 t<&^iii-r.5c<!:(DT'#.5x-> 
5^>^^?s, m^itc um\zMLx\m{tf^-mmmx\ 

T i M(C^^LTHEDTAi§fKT^®x-;/5^>/f^^ 

i ffn^^B 1 5 ct D hmmtmi^mm^mm 1 3 *t 



(7) 



1 -5 4 6 4 9 



[0 0 6 5] ZL(Dm. ;<y^Ui^7.hmi 4<pm^'^, 

[0 0 6 6] i>j(c, 04 (c) \Zir<t^o\Z. 
J12 0ro±(CiS^t4VJUy-U'>'X hMS:a:flJU;t^ 

o^m^-r^, iSv;!/^-^^^ hK5 0 (ij;oT> ^ 

/^•;/ H 3 0 t^iSiH^S 1 ^ifiLfc^i^fe*;5^e)« 

[0 0 6 7] 'AiZ. m4 (d) fC^-rJ;5fC, «Ayfc*, 

4 0^7>K3 2ro±tC«aUT> ^S5j^-;U4 0 
> K 3 2 i:^J§ilfiJS^f ^. &.±(DT.m\Z.k-DX. 

[0 0 6 8] *^ia!!fl?ffi<Di|^iit^*:^a<DMiS*te-C«, 

:^^^<ko\zm!S,-r^:it\zj:'o. ^mmus i^m^sii. 
^-r<, ^rzm^^nz<\^^mm^m0!(,-r^:iti}^x'^ 

•So 

[0 0 6 9] /i*3> siiSi^Mii 1 3 "^m^^^mm 1 5 ^ 

r , W> T i /Cu, N i ^^figffi LTfe^l-i. Sfc, 

1 3 iimm^mm 1 5 ttr^n^nmti^^ 
[0 0 7 0] (m2(Dmmmm) 'a^z, if-mmmicy 

S2<D^JffiJl^^lC*5tt^¥^#:S«<&V;Uy-^v^ 
[0 0 7 1 ] msiCiSl^T. 1 0(S h^>->*X3'#«^li 
•r-5*jg#:K«T$)-5. ::roii4##:S«i 0«, -^X/N 

t*effiTS>oTfcj;i.iL. '7x/'N75^ei50*3iU$nfc^>>7' 
(mfissaBMiiE) \z\t^ 1 0 ®^^mii (0 

^■&-r) IttlE^^n^S/V;/ K 3 07i,«M^nTti.&. ;t 
¥»#:S^S1 0®±®±{c*3t,iT, /N°<;/ h' 3 O*^* 



CDi£3f tt^H 2 0 «, /•t-v K 3 0:<)i}^fig$nTli^ilia» 

-3^0. 1 0(O±St;:SitT«?^j:<@i^ 

a5^i-CDiEVi< $y^tt$-#UTti-5„ ig»tt^g2 0<5D± 

ic^iin -5 ^ A tiJ :'3-r -5 /t a&o^as®® i L T^fgf 
•2)^> K 3 2y«)^tStt?)tlTi3D. C<D7> h* 3 2 t/l-v 

K 3 0 i«rai*}tig-r5^MiB«i3 1 Tiifsttenxii 

ilB/t-;/ H3 Ot^RIB^S 1 t7>F3 2<i:f4ra 
-«^^^A^6;^£l3, W-B-T^SSa^A^->3 3^1t 
B£bTli^, 7i*5, ii4##:S^l 0CO^S<D-5*./'1-v K 
3 0 JiL^<D«g*ig«> /'?->>"^-->3>ffl[l 2(Cj;oT^ 

*3nTi/i-5„ £A±<?5itig«, m\\z7h-t%\(r>m.m&^ 
\z^\-i^^Mw^m.t.n^x-$)^. 
[0 0 7 2] z.z.x. if-^mm.\z'sk^^mw&m.(i:>m 
v)\'^-W7.vm^Q<Dmnmzm.\&-t^=yy 

H3 2(D±{C«, ^1-gE«11S^^<»:LT^^4^-;i/4 0 CD 

[0 0 7 3] :i{D««tt?§^4 1 ^«fiX-r-5W4cDC!iJi: 
bT«. ^a^it•^U-A5rffIBlJ®aLT^>h•3 2±(C 

-s d tc J; o T jgfig $ nfe A' > ^ ^ 

tc<t 0 ^> H 3 2±(::}^gg^nfcx<y<^;u/^A*>y;ij: 

[0 0 7 4] *^iSt?iJ«ifi^ft:^fil'^«,<i:, n^mffi 
JSTt LT^Pa}^-;1/4 0®{-^t3D{C2B^'l4S§4H4 1 
KttTti-SroT, ^>K3 2CD±(I&^JS:!}^— ;i/4 0$r 

[0 0 7 5] 3 CDSlSfiJ^^) iklr. *%0J(D||3(7) 
[0 0 7 6] aett, ^2®^i£jg^fCi3tt-5¥*#:g 

[0 0 7 7] g6{C*5tiT. 1 0(S h5>>'7.^'^©^ 
j; o T«^$ ii^^#:»ffl[HlgS * l*lgBlC# 

^^^TfeoTtiJ^VsU. '^X/\*i^,^IOai^nfcg^-;/7' 
tt^-CaboTfcckli„ Cl®i}i3@#:S«l OCD^ffiCD— g|5 
(«<lSBfi«Sll2) (C(S. if^iS^*:S« 1 0 CO^^flffi (m 

^■frT) tcj^gg^n^A-;/ K 3 07j?iBtt^nTii.g). yt 
Tift, n.'mmM.mt. 



^tt*^!|si-*^e.;^js<g#i4^»2 o-<iJ^ttenTi^.2), d 

WiS#tt*H2 Ofi, A 7 K3 0;^)^JKfiK$nTl5;g>*W 

o^o, ^m^M\Q(r:>^m\zm.-m.x\t.u<^n 



(8) 



^mW- 1 1 -5 4 64 9 



iS^3 1 K 3 2 <i:ti|Wl-«^Pg*if>^ir). fif-fr 

T^Pi3^yi^->3 3^«^L.TVi-5„ ;^i:'^3. 
aSl 0 0±®®-5-S/1>;/ K3 0«^<^Mii«. /1>>-> 

CO 0 7 8 ] ddT, *:ili£jgli{C^^4^5»^ggC!)^«f 

K3 2w±fc«, ^M7H-;i'4 o-^®me§^S4 1 
tte.nT*3e>-r. 5>h 3 2 g#*t^i.gi5m^ia^tbx 

Sfitt. ^> H • ^'J >y K • Tk-f (.LGA) m<D^m 
[0 0 7 9] *SliffiJgSit«^###:gg^^-y--_ , jj^ 

3 2t:^^mmm'f-iiLTm^^^mm^t-Drzztiz^ 

[0 0 8 1 ] (m4<Dmmmm) -Aiz. m4(Dmmmm 
(cot^T, m7 t:mm\^riA^iimm-r^, mut. ^4 

[0 0 8 2] m7\z7rs-r^o\Zs *^mmm\z^^^m 

1 0 W±®±(c(i, ±fB/'?-> K 3 0 7&tEg$ 

S2 o<D5sggi5«. ±.wmi<D^mmmtnmz. <^-a 

mzmi^-^tlT^^^. ^LT, {g;#tt*S2 0CO±(c 

>K3 2*«^tt^tlTt5^. -e-LT, ^mWm^l 0(D 
^E±CO/t>y K3 0;5^e,fi§^t4*^2 0±STMt;T. 
^>K3 2 tcS^$ns^Mi2g|3 IdJJg^^nxti 
-So ±lBmi CO^JSJg^ilSHifC. ZICDA-;/ H*3 0. ^ 
^Se^ 3 1 > K 3 2 «|p1 D^JSIiti^lcJ; 



-5. jS^d, 1 0 ro^Sro^-^yi-;^ k 3 o^^I- 

A 3 >Ki 2{CckoTat)nTl^ 

■?-UT, 7>K3 2CD±(c«. S^e*^©^1-ggj®^T 
*^^S4^-;U4 0*^'Igtt^nTVi.5, 
[0 0 8 3] i^A±©J;p(c**:^«sj{cin«. v-»f- • 

'^y':f\zmm-intziii.m<D^mw^Wii ow^^su^x^ 
n.ti<. z(Dm^m.m\z'Dtit^^-)^^m£';f\} y \iy 
±.\zmiSi-^nti^m-^--)vi 4 wgi5m@«^) 

[0 0 8 4] ±12^ 1 ~^4<DllJSJgffiTtt, 

\zt£.-DT\^^^iM-^<DPi.^7r-\^rziii. *^BJtt*^;!i^S||ffl 
?effi(CPIS$tl-5=b®TH/ctVs, 0 8 (a) ~ (d) 

*«.©^Hi5€i§:ttfe«^©fi#tt^M2 0 ii^mmuz 

[0 0 8 5 ] Sfc, ±femi~^4«*SgJ^6|fc*3tt.5 

[0 0 8 6] (m5(Dmmmm) r^x/M/^ji/T 
*»frge©^^$-fT;i£ ^^oiz vfzm-c^^m 5 

i@ftSMro^ili#ICi5tt.5i;7X/N(D-gB€:®8)fbT5^-r- 

[0 0 8 7] 0 9ic^-r±^fc. 'i'X/Mro±fC«> 
xyMF«g(Z)it^^^^^^{CO;^£;>t?,^^f|gl 

nT*»3, c:c)^^«Si 1 (D±tcA-:/ K 3 o*^igtj-e, 

^tirzmm^m< mmiz sptt^ ® /h $ \,^mmmmf)^ ^ 

;S^<S»tt*S2 OdiiSttbtlTl^-i.. c:o9i£#tt*M 
2 Ott. A->- 3 0*^Jg^K^tlTti.5gK^-T?ti< ^OTtt 

{S^tt^^2 0ro±(cH. .^x 



(9) 



1 -5 4 6 4 9 



A 1 m(D^mi^m^ti^^mmt(Dmizmti^mn^x 

-s^MiH^s 1 *^^tte)nTVi^, ±iEyi<>' fs 0 

t^SIH^S 1 i:5>H3 2 tttl^— ®^B^A^e,;^£ 
0, #1tT^SSH^/1^'->3 3 €:;|i^LTVi-5. -eL 
^>K3 2(DJitCtt, ^1-gP«®JS^<hbTatg-r-5 

□ei5{c@ai-r-5 7> K 3 2 t3^M^-;u4 o*^'i*-&$n 

[0 0 8 8] -:*r, '^xAiw±(c«, ^S:cD:3>3'i' 

hSffi^ 6 2 ^rWr^S^ST}?- K 6 lAtzi>^i7 h«^6 

# ^ » S -a- -5 J; O ( r L T I i -5 . 
[0 0 8 9] S/c. ^SjI^- h* 6 1 ffiM • m^9t± 

[0 0 9 0] :^mmmm<Dm^ysmz.i:^t, ^^m^^ 
\zm^m^m.mi im±(D?^(nmm^io'h. --ATtrnz 

[0 0 9 1 ] Cldtr, a>5'i7 h5agT6 2 Utt, ;^«7}^ 
- K 6 1 ± tc ^ y ^ffi^EPBIijafc J; TiSg J^fiE $ n;t 

[0 0 9 2] 'i'XA±Cr)i#5»ft:ga^mSCD)a 
Jt(CSPS*f -SCltfr^O, A-->'f >:^fi;^?it bXfc 

aT®^SS:fT;^cf5«^ti. ^fi/i^-K6 Its, 
^^.h^lK^S^^CDjfil,^;^ 7XS*J^-fe^ S i'SIJS- 
[0 0 9 3] ;^£:te, ®'>^<Di^m^^y-yiZiil]r)mLXA'^ 



[0 0 9 4] 

mmmn^zmiy. ^\^>izMm-vi^^m^mm 
Mt—mt^nrz^mmmmAm!5!Li^nx\,^^rztt). ^ 

X^, SS^gBtwa^Wfaffi-tt^lRli-r-SCt^^^^Xt 
[0 0 9 5] ^fe©jg*ftt*3liX«, i|4»#:S«±(C 

\^izmmm:mt/vtzm-^mzA^-A^^m7. h U7.^m^ir 
^z.t*ix^. <k^{&=i7. hxm^mu'm^m^mm. 

[El] ^ 1 ©lliSJgffit3;tett-5¥^^*:SeC)1i)fiSrV 

[0 2] mi<Dm^^mizinf:s>^m{$:mm<Dmmmx 

[ISIS] ^ 1 ©||»^(c:fett-5)¥#^SaroSjgxa 
?i€:^-rSSffi0X$)-5. 

[EI 4] ^ 1 cD^:^}gffi(c*3tt^¥*#:g«roS!jgxS 
iax$)S„ 

[EI 5] n§|5«<ISTi:LX#«ttSSSg^*-r-5m2« 

m^m^^izma ux^-rf^msx*^. 

[me] ^SS2^g<D^>Ki&^1-$|5«ffiiSg^<»:L.X«^g 

lax*.^. 

[0 7] ;iSBB{'*i^«11^iagL;^c^4(DSlSSJg^tc 

mxs-g). 

[HS] ^l~m4©|li£j^ffi{;:istt^<g#tt^g«® 
[1119] S5®||SSJ^^(ci5tt-5¥*#:SMcD^S*}4 

^Tj^-tmmmx'i)^. 

[HI 0] fif5l50{g;#tt^l2:{iA;t¥^1i^gB(7)8lfffi 

iax*-5= 
[t?^roa«B^] 

1 'i'XA 
1 0 



1 1 m^mm 

1 2 ' y>?.;,->^_->3 ;^|^ 

1 3 

1 5 mm^mm 

2 0 <g#tt*H (Pti^fl) 

3 0 /-? .y K 

3 1 ^SiBH 

mi] 



50 

40 ..✓=?^^^ 
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!l#§g¥l 1 -5 4 6 4 9 

3 2 7 > K WSES®) 

3 3 ^SE^A^-> 

4 0 ^M5J^-;U 

4 1 iSSttS^e 

5 0 vjiy-upx hm (ffiSK) 

6 1 a>5'i7h^^ 
6 2 ^^3}^- K 
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